2 tabular iceberg calved from Petermann Glacier in northwest Greenland on 5 August 2012. Subsequent fracturing generated many individual large "ice islands", including "Petermann Ice Island (PII)-A-1-f", that drifted between Nares Strait and the North Atlantic. Thinning caused by basal and surface ablation increases the likelihood that these ice islands 15 will fracture and disperse further, thereby increasing the risk to marine transport and infrastructure as well as the distribution of freshwater from the polar ice sheets. We use a unique stationary and mobile ice penetrating radar dataset collected over four campaigns to PII-A-1-f to quantify and contextualize ice island surface and basal ablation rates and calibrate a forced convection basal ablation model. The ice island thinned by 4.7 m over 11 months. The majority of thinning (73 %) resulted from basal ablation, but the associated volume loss was ~12 times less than that caused by areal reduction (e.g. wave erosion, 20 calving, and fracture). However, localized thinning may have influenced a large fracture event that occurred along a section of ice that was ~40 m thinner than the remainder of the ice island. The calibration of the basal ablation model, the first with such field data, supports assigning the theoretically-derived value of 1.2 × 10 -5 m 2/5 s -1/5 °C -1 to the model's bulk heat transfer coefficient. Overall, this work highlights the value of systematically collecting ice island field data for analyzing deterioration processes, assessing their connections to ice island morphology, and adequately developing models for operational and 25 research purposes.
practical salinity and the horizontal current velocity components were extracted from the model grid cells that corresponded with the locations of PII-A-1-f and the GreenEdge sea ice camp at the model depth bin in which the keel of the ice island was located over the course of sIPR data collection. Keel depth was calculated assuming ice density (ρ i ) = 873 kg m -3 (Crawford et 125 al., 2018c) and hydrostatic equilibrium. Potential temperature and practical salinity were converted to Θ and S A , respectively, using the Gibbs Sea Water functions provided in the R 'gsw' package (Kelly, 2017) .
The CMEMS data was compared against the in situ oceanographic data to justify its use for calibrating the forced convection basal ablation model and to identify any bias in the modelled oceanographic data. Comparisons were conducted between: 1) the full CCGS Amundsen CTD profiles collected at the location of PII-A-1-f and near the GreenEdge sea ice camp location in 130
July and September 2016, 2) the full CCGS Amundsen profiles and the CMEMS data profiles, and 3) the CMEMS data time series and the mean S A , Θ and u values of all CTD casts and ADCP measurements that fell within the CMEMS depth bin in which the ice island keel was located. Bias in the CMEMS data was identified as consistent over-or under-estimation of the GreenEdge sea ice camp time series of S A , Θ and u. If bias existed in a given variable, the CMEMS data was corrected by the average daily difference between it and the in situ values. 135
Model calibration
The forced convection basal ablation model (Eq. ) and the driving temperature (ΔT) across the length (L; m) of an ice face using a bulk heat transfer coefficient, C (m 2/5 s -1/5 ºC 1 ) (Weeks and Campbell, 1973) . In the calibration, it was assumed that the ice island was stationary and therefore Δu is simply equivalent to u. ΔT was calculated as the difference between the ocean 140 temperature at the keel depth and the melting point of ice (equivalent to the freezing point of the adjacent sea water). The melting point (M p ; °C;) was adjusted to account for the influence of meltwater near the ice-water interface with an established empirical relationship with the far field water temperature (Θ) and the freezing temperature of the far field ocean water (Θ f ; °C; Eq. (2)) (Kubat et al., 2007; Løset, 1993) . Θ f was derived with S A and pressure (p; dbar) as per TEOS-10 conventions (IOC, SCOR and IAPSO, 2010) . ). The driving force was derived from CMEMS modelled oceanographic data (S A , Θ, and u) at the ice island keel. p was set to the pressure at the keel depth. L was assigned as the median of all distances between the sIPR location and all vertices of the outline of the areal surface extent of PII-A-1-f that was digitized from RADARSAT-2 Fine-Quad (FQ; 8 m nominal resolution) SAR imagery acquired on 27 July 2016 (S2). 155
A second calibration for each interval was conducted with the CMEMS data after corrections were applied based on the comparisons against the in situ oceanographic data (Section 3.2.1). A final calibration of C was obtained based on the basal ablation and driving force over the total duration over which basal ablation was derived. This final calibration provided a single value of C as opposed to the previous calibrations where values of C i were obtained for each calibration interval.
An analysis was conducted to determine the sensitivity of the basal melt magnitude predicted by the forced convection basal 160 ablation model to variations in u, Θ, and C. The two variables and one parameter were individually perturbed across 8 equally spaced intervals that covered their observed and calculated ranges. The non-perturbed variables were held constant at their median values. All assigned values were based on the corrected CMEMS data series. The sensitivity of the forced convection basal ablation model was assessed as the average percent increase in cumulative basal ablation predicted for the duration over which basal ablation was derived with each incremental increase in the value assigned to a given variable/parameter. The 165 sensitivity was analyzed over this longer time period due to the certainty in the bulk basal ablation derived from total ice thinning and surface ablation.
Thinning (spatial assessment)
A repeat transect was conducted to assess spatial variation in thickness and thinning and to verify that the sIPR data was representative with respect to other locations across the ice island. An initial thickness profile was collected with a 25 MHz 170 mIPR (Blue System Integration Ltd.) that was towed by snowmobile over an approximately 3 km transect on 8 May 2016. A series of 10 ablation stakes were also installed along the profile route. Thickness data were collected over 2.4 km of the original transect when the same mIPR system was towed on foot on 28 September 2016. Eight of the stakes were also re-measured at this time. Further details of the mIPR system can be found in S1 and Mingo and Flowers (2010) .
All mIPR processing was conducted with Radar Tools (release 0.4), a library of Python scripts and tools that was used to 175 standardize, clean, visualize, and process data contained in the raw radar data (S1; Wilson, 2013) . This program was also used to select the location of the air and reflected radar waves. Ice thickness was calculated with Eq. (3) (Wilson, 2012 ):
where H is thickness (m), s is the distance between the transmitting and receiving antennas (m), t is the time between the recording of the air and reflect waves by the receiver, and v a is the speed of the electromagnetic wave in air (3.0 × 10 8 m s -1 ) 180 traveling between the transmitter and receiver (Wilson, 2012) . The speed of the radar wave in ice (v) was set to 1.7 × 10 8 m s -1 (Macheret et al., 1993) . The ice thickness resolution (± 0.5 m) was limited by v and the waveform sampling interval of the mIPR system (Crawford, 2013) .
Snow was present on the ice surface when the mIPR transect was conducted in May 2016. However, an insufficient number of snow depth measurements were recorded to adequately account for the snow depth over the transect area and it was not 185 possible to distinguish the snow/ice interface in the radargram. Thickness (ice + snow) in May was therefore calculated using a single velocity value, v = 1.7 × 10 8 m s -1 . However, an additional uncertainty was added to the May ice thickness to account for the possible presence of snow. This uncertainty was based on the mean snow depth (36 cm) recorded at nine locations along the mIPR transect and the amount of time a radar wave would travel through this layer given v = 2.0 × 10 8 m s -1 for snow (Haas and Druckenmiller, 2009) . The errors associated with the resolution of the mIPR system and the average snow depth 190 estimate were summed to determine the average amount that the ice thickness, as measured in May, could be overestimated (0.8 m). Uncertainty in thickness change calculations was determined by propagating the uncertainties in ice thickness resulting from the resolution of the mIPR system and the presence of snow.
The magnitude of thinning that occurred between May and September 2016 was calculated between the closest pairs of mIPR traces recorded during each field visit. To improve positional accuracy, the GPS locations recorded by the mIPR onboard 195 GPS were replaced with those recorded by a Hiper V dual-frequency GPS (Topcon Corp.) after precise point positioning (PPP) processing (Natural Resources Canada, 2016) . The September transect was adjusted relative to the orientation of PII-A-1-f in May by matching mIPR traces known to be collected at the same location (i.e., the ablation stakes) on the ice island to correct for a small amount of movement by the ice island between the two field visits. Since it was not possible to retrace the transect exactly due to changes in topography between field visits, the thickness measurements that were compared between May and 200 September were offset by varying distances (meters to 10s of meters). Using Eq. (4), we derived an index of comparability for these measurements from the percentage of overlap between the radar footprints at the ice-water interface. The radii (r) of these footprints depend on the center wavelength of the 25 MHz antenna (λ = 6.8 m), relative permittivity of ice (K; 3), and H (Leucci et al., 2003) ,
The positions of thickness change measurements were categorized as ≥ 50 % overlap, ≥ 30 % overlap, < 30 % overlap, and no overlap.
Surface extent reduction and contributions to deterioration
The areal extent of PII-A-1-f was monitored with seven RADARSAT-2 FQ SAR scenes to determine the relative importance of surface and basal ablation to the total deterioration of the ice island. The SAR scenes were acquired between 1 November 210 2015 and 23 September 2017, and the image processing and areal extent digitization details are included in S2. We quantified and compared the contributions of basal ablation, surface ablation, and areal reduction processes (e.g. fracture, forced and buoyant convection, wave erosion, and calving) to the overall deterioration of PII-A-1-f over the temporal extent sIPR data collection. We also estimated the contribution of surface and basal ablation to total deterioration over the longer temporal extent that RADARSAT-2 FQ images were acquired. For this estimation, a cubic spline was applied to fill missing cumulativeablation values between 24 September 2016 and 21 October 2016 and it was assumed that the same surface and basal ablation magnitudes that occurred in the first year of observation also occurred between October 2016 and September 2017.
Results

Thinning (temporal assessment) and environmental conditions
PII-A-1-f decreased in thickness by 4.7 ± 1.4 m over the eleven months that sIPR data was collected and by 4.0 ± 1.4 m 220 during the length of time that basal ablation was estimated and used for the basal ablation model calibration ( Fig. 3a ; Table 1 ).
The latter can be divided into three periods related to surface ablation magnitudes as per the ablation stake data ( Fig. 3b ; Table 1 ). These are referred to as "ablation periods" for the remainder of the text. Minimal surface ablation was observed over ablation period 1 (November to mid-December 2015). No surface ablation occurred during the second period, which distinguishes it from ablation periods 1 and 3. Therefore, basal ablation was the sole contributor to thinning during ablation 225 period 2 when the mean daily thinning rate was 0.9 cm d -1 (mid-December 2015 to mid-July 2016). This rate tripled during the third ablation period, which spanned from mid-July to September 2016, due to the onset of continuous surface ablation in mid-July. Ninety-eight percent of the recorded surface ablation occurred in this period when T A was consistently > 0 ºC. T A was > 0 °C for 15 % of the second ablation period, however, this contributed to melting the snow that had accumulated on the ice surface instead of ice ablation ( Fig. 3b ; Table 1 ). 230
The mean daily basal melt rate (M b ) between November 2015 and September 2016 was almost three times greater than the mean rate of daily surface ablation (M s ; cm d -1
). However, this ratio varied between ablation periods. For example, the mean M b was seven times greater than the mean M s during ablation period 1 when only 2 cm of surface ablation was observed. In contrast, the mean M s was approximately 50 % greater than the mean M b over the third ablation period when over 1 m of surface ablation was observed over the two-month duration ( Fig. 3b ; Table 1 ). 235
Basal ablation was responsible for 73 % of the observed thinning between November 2015 and September 2016. The mean M b increased between successive ablation periods (Table 1 ) and the increase in daily mean M b from 0.9 to 1.2 cm d -1 between periods 2 and 3 coincides with an increase in CMEMS temperature and velocity. Figure 4 shows the CMEMS Θ, S A and u for the duration that PII-A-1-f basal ablation was derived. The mean Θ and S A of measurements from CTD casts acquired in the vicinity of PII-A-1-f or the GreenEdge sea ice camp are plotted alongside the model data in Fig. 4a ,b. These data are associated with the depth interval of the model data in which the keel of the ice island fell within for the duration of the data collection. The mean u in this depth interval, as measured by the ADCP moored near to the GreenEdge sea ice camp location, is included in Fig. 4c . The data collected at the GreenEdge sea ice camp (Θ and S A ) andat the nearby moored ADCP (u) provide the longest in situ time series of oceanographic conditions and were used to assess if these variables were consistently over-or under-estimated in the CMEMS data.
Basal ablation model calibration
Oceanographic data comparisons 240
The means of the absolute daily difference between Θ and S A at the GreenEdge sea ice camp and the CMEMS data were 0.07 °C and 0.67 g kg -1 , respectively. The CMEMS S A was consistently greater than the in situ data and was therefore corrected by subtracting 0.67 g kg -1 (Fig. 4b, dotted lines) . A bias in Θ was not seen and no correction was applied; however, there was 250 a consistent under-estimation of u in the CMEMS data (Fig 4c) . The CMEMS data was corrected by the mean daily difference (0.1 m s -1 ) between the CMEMS and in situ values of u (Fig. 4c, dotted lines) .
CTD profiles collected in the vicinity of PII-A-1-f and the GreenEdge sea ice camp on successive days by the CCGS Amundsen in July and September 2016 were plotted (not shown) to compare the oceanographic conditions at the two sites. In the depth interval of interest, the values of Θ and S A were reasonably similar and not consistently different between sites. This 255 supported our use of the S A correction for the CMEMS data that was derived from the difference between the CMEMS data and the longer time series collected at the GreenEdge sea ice camp. This S A correction was applied to the CMEMS data associated with the location of PII-A-1-f, which was used for the model calibration (Fig. 4b) .
The full CMEMS Θ and S A profiles were also plotted (not shown) against those acquired by the CCGS Amundsen to ensure that the CMEMS data were generally representative of the water column. The CMEMS profiles were reasonable in form and, 260 in the depth interval of interest, CMEMS consistently over-estimated the S A recorded by the CTD casts acquired by the CCGS Amundsen. The average over-estimation was 0.60 g kg -1 . This further supports the recommendation to apply the 0.67 g kg -1
correction to the CMEMS S A for the forced convection basal ablation model calibration. The CMEMS Θ was both over-and under-estimated in the depth interval of interest, which reinforces the recommendation to not apply a correction to this variable.
Model calibration and sensitivity analysis 265
C i values were calculated with the uncorrected and corrected CMEMS data for each of the six calibration intervals. The range and mean values of C i calculated with the uncorrected CMEMS data were an order-of-magnitude larger than those that have been previously calibrated or theoretically derived (Weeks and Campbell, 1986; White et al., 1980) . Due to this, plus the poor representation of uncorrected CMEMS S A and u, it was decided to further analyze the more reasonable C i values that were calculated with the corrected CMEMS data. These latter values of C i are included in Table 2 . The greatest values of C i were associated with calibration intervals 3 through 6. While intervals 3, 4 and 5 were characterized by relatively low Θ along with high S A and u values (Fig. 4) , it is difficult to draw conclusions regarding the alignment of oceanographic conditions and C i values due to the low resolution of the sIPR thickness 275 measurements. Cumulative basal ablation was over-predicted by 38% when the forced convection basal ablation model was run with the mean C i value over the 308 days that basal ablation was calculated. Finally, when calculated with the total basal ablation and total driving force between 15 November 2015 and 18 September 2016, C was calibrated to 1.2 × 10 -5 m 2/5 sValues of u, Θ, and L were not normally distributed. Therefore, the median values of these variables were first assigned during the sensitivity analysis when a given variable was held constant. The calibrated C i values were found to follow a normal 280 distribution, though the power of this test is low due to the small sample size. For consistency, the median C i value was also assigned when this parameter was held constant during the sensitivity analysis.
Of the environmental driving variables included in the forced convection basal ablation model, ΔT has the greatest relative range of values over all of the calibration intervals (0.10 to 0.37 °C). A mean increase of 19 % was applied to the ΔT value during the sensitivity analysis and the same increase in cumulative basal ablation was predicted over the time period that basal 285 ablation was derived with observations. This is due to the linear relationship between ∆T and M b in Eq. (1) ( Table 3) .
A linear relationship also exists between C and M b in Eq. (1); however, the range in C i was more constrained relative to the ΔT data series. For this reason, the cumulative predicted basal ablation only increased by 16.5 % with each incremental change in the value assigned to C during the sensitivity analysis (Table 3 ). Finally, due to the smaller range of u (0.11 to 0.18 m s -1 ) and the non-linear relationship between u and M b in Eq.
(1), the relative increment adjustment (6.1 %) and corresponding 290 change (4.8 %) to the predicted cumulative basal ablation over the time period that basal ablation was derived with observations is less than that associated with ΔT or C.
Thinning (spatial assessment)
The data collected at the main site on PII-A-1-f over 11 months provide unprecedented information regarding the temporal thinning of an ice island. However, these data are representative of a single point on a large ice island. Considering that the 295 rate of surface ablation along the mIPR transect would have been near zero until the snow had melted around 15 July 2016, as determined from the ablation stakes at the sIPR site, the surface would have ablated at a rate of 1.5 cm d -1 after this date. This is slightly less than the rate at the sIPR site over ablation period 3 (1.6 cm d -1 ; Table 1 ) and increases the confidence that the surface ablation conditions at the sIPR site were similar to those across the mIPR transect.
The ice island thickness over the mIPR transect ranged from 80.7 to 127.1 [-0.5,+0.8] m in May and 77.3 to 123.7 ± 0.5 m 300 in September 2016 (Fig. 5a) . A 50 m long section of relatively thin ice that was approximately 80 m thick was recorded along transect segment AB during both field visits (Fig. 5a) ; this section was approximately 40 m thinner than adjacent areas. The air and basal wave locations in the mIPR data could not be definitively selected when this thin section was passed during transect segment CD (Fig. 5a ). This made it impossible to ascertain thickness at this location; however, a pair of in-line hyperbolae in both the May and September 2016 radargrams support the interpretation that this thinner section ran across both 305 transect segments AB and CD. This section of thin ice is referred to as a 'subsurface feature' and corresponds to the location of the linear 'surface feature' described in Sect. 2. Together these are referred to as the 'paired feature'.
The magnitude of thinning (3 to 4 m) observed over this thin section observed along transect segment AB (shown in the grey boxes in Fig. 5 ) was in the low to mid-range of the thinning observed along the entire transect. However, the general gradient in thinning magnitudes leading towards the paired feature shows a similar pattern in both transect segments AB andvalues for three stages of drift, each with a unique range of ∆u values for an Antarctic ice island. While Eq. (1) in the forced convection model directly incorporates ∆u, model skill would likely improve if Eq. (2) was calibrated for drifting vs. grounded ice islands. Equation (2) was developed to account for the plume of relatively cold and fresh iceberg meltwater that has been 345 observed to surround icebergs and inhibit further melt (Foldvik et al., 1980) . This meltwater plume will be stripped from the keel as ∆u increases, as is the case when an ice island is grounded (Jansen et al., 2007) . Therefore, different parameterizations of Eq. (2) are likely required for predicting the basal ablation of drifting versus grounded ice islands. It is possible that the adjustment to the melting point of ice (M p ) to account for the influence of the meltwater plume is not necessary and M p will simply equal the far field ocean temperature (Θ f ). Determining this will require concerted study of the difference in the basal 350 boundary layer conditions of grounded versus drifting ice islands. Observations of ∆u for the drifting ice island case are rare but would be useful for this work and for correctly assigning values to this variable in Eq. (1).
This study used a unique dataset of observed ice island thinning, as well as in situ and modelled oceanographic conditions to present a calibration of the forced convection basal ablation model. It is noted that the exponents within Eq. (1) Table 2 does overlap with this value. The value also matches, remarkably, that which was theoretically derived by White et al. (1980) and was assigned in the ice island deterioration model used by the CIS (Ballicater Consulting, 2012) . We believe that it is more appropriate to use this value instead of the mean of the individually calibrated C i values reported in (2018), when quantifying the distribution of freshwater input from ice island melt through the eastern Canadian Arctic. The use of this previous value would cause a very minimal skew in the distribution of freshwater input, slightly overestimating the freshwater input at the higher latitudes in their study region. 370
The in situ dataset of oceanographic conditions in the vicinity of PII-A-1-f and the GreenEdge sea ice camp was of paramount importance for validating and correcting the CMEMS data for bias. However, the calibration could be further improved by obtaining a longer time series of oceanographic data in closer proximity to the ice island. In general, there is a paucity of in situ oceanographic data collected in the vicinity of ice islands. Collection of such data will allow for further, improve drift and deterioration analyses of icebergs and ice islands. Modifying the sIPR to resolve smaller magnitudes ofthickness change is also recommended. This would make it possible to relate these higher-quality thinning measurements to corresponding surface ablation and recorded oceanographic conditions.
Ablation rates and contributions to overall deterioration
Field measurements of ice island thinning are extremely sparse. Prior to this study, the spot values reported by Halliday et al. (2012) from a 17 km 2 drifting in the Labrador Sea were the only known field observations of ice island thinning. The PII-380
A-1-f thinning dataset greatly improves on this previous work, as the long-term sIPR time-series and repeat mIPR transects together produce a comprehensive dataset that allows us to assess the spatial and temporal variations in thinning and ablation.
It would be highly beneficial to re-deploy the sIPR on a drifting ice island in the future to 1) augment the number of observations of ice island thinning and 2) begin comparing basal ablation occurring to drifting vs. grounded ice islands.
The average M b of 3.4 cm d -1 reported by Halliday et al. (2012) was greater than that observed for PII-A-1-f. Since the 385 basal ablation rate for a drifting ice island should be lower than that of a grounded ice island due to decreased Δu and the protection of a meltwater plume, this greater melt rate was likely due to the higher Θ off the coast of Labrador. Elevated ocean temperatures also contributed to the high, 13.5 m month -1 basal ablation rate that was estimated for the grounded Antarctic ice island, "A38-B". Basal ablation was reported to cause 96 % of the thinning of this ice island that had a surface extent of approximately 7600 km 2 (Jansen et al., 2007) , whereas 73 % of the thinning of PII-A-1-f was a result of this process. 390
While basal ablation was responsible for the majority of the thinning of PII-A-1-f, this process caused the ice island volume to reduce by approximately 5 %. However, basal ablation indirectly influences further deterioration by reducing the relative thickness of the ice island and decreasing fracture resistance (Goodman et al., 1980; Jansen et al., 2005 ). This will happen more quickly if an ice island is grounded, as basal ablation could increase by a factor of three after an ice island stops freely drifting (Jansen et al., 2007) . Future research, including finite element modelling (e.g., Sazidy et al. submitted) , is warranted 395 to assess if and how thinning contributed to the September 2017 calving event. This fracture occurred along the paired feature that was substantially thinner than adjacent ice surfaces and which emanated from the root of the sidewall notch. We also recommend that further research be conducted into the relationship between the presence of the paired feature, the propagation of the sidewall notches before and during the time that PII-A-1-f was grounded in southern Baffin Bay, and the ultimate September 2017 fracture. The enlargement of sidewall notches, similarly to cusped deterioration patterns observed by 400
Ballicater (2012), is a recurring deterioration mechanism that is not considered in deterioration studies or models at this point in time.
Conclusion
This study focuses on the thinning of PII-A-1-f, an ice island that originated from a calving event at the Petermann Glacier in 2012 and was grounded in western Baffin Bay over a 2-year monitoring time span. A unique field dataset was collectedover four visits between October 2015 and September 2016 and was used to report ice island thinning and ablation rates and calibrate the popular forced convection basal ablation model.
The time series of ice island thinning recorded with a customized sIPR showed the ice island thinned by 4.7 m over the 11 months that on-ice data. Basal ablation was responsible for 73 % of the observed thinning and caused the volume of PII-A-1-f to decrease by an estimated 5 % over the duration that the ice island was remotely monitored via RADARSAT-2. This was a 410 relatively small change in comparison to the 67 % volume reduction that resulted from processes that contributed to reducing the areal extent of the ice island. However, PII-A-1-f was likely more susceptible to fracture than if it had been freely drifting, due to enhanced basal ablation and a correspondingly faster reduction in relative thickness.
It is important to model ice island basal ablation accurately for predicting the impact of meltwater input on the ocean system (Jansen et al., 2007) . Additionally, basal ablation will alter the relative thickness of an ice island, which will influence fracture 415 likelihood (Goodman et al., 1980) , drift patterns (Barker et al., 2004) and grounding locations (Sackinger et al., 1991) . This is the first study to calibrate the forced convection basal ablation model for ice island or iceberg use with field data of ice island thinning, which removed uncertainty regarding estimated ablation rates from remotely sensed datasets. The calibrated value of the bulk heat transfer coefficient (1.2 × 10 -5 m 2/5 s -1/5 °C -1 ) is in-line with the larger of two values assigned in previous iceberg and ice island basal ablation models, and we recommend that this value be used in future modelling endeavours. It is important 420 to conduct such field studies to develop and validate methods for modelling ice island thickness change (i.e., surface and basal ablation), as this will inform future deterioration investigations and improve ice island drift and deterioration forecasting in both of the polar regions (Barker et al., 2004) . The calibration of the forced convection basal ablation model might also be used to generally predict when grounded ice islands might thin enough to drift free, assuming certain shoal bathymetry and ice island morphology. This may be especially useful along the eastern coast of Canada where shipping and offshore industry 425 operates, and where ice island grounding is a common occurrence. Overall, the work presented in this study highlights the value of systematic ice island field data collection. This is necessary for deterioration analyses, connecting morphology and deterioration, and developing high-quality models for operational and research purposes.
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